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The androgen receptor (AR) belongs to the family of nuclear
receptors, whose role is accomplished via the genomic pathway.
The AR binds testosterone and dihydrotestosterone and interacts
with specific sequences of DNA in the promoter region of genes
known to be involved in cellular proliferation and differentia-
tion. The AR has been extensively investigated in sexual tissues
and brain tissue and spinal cord of adult birds and mammals.
Recently the AR has been described in embryonic and adult
neural stem cells. However there is no information regarding the
presence and role of the AR in the early development of the
central nervous system. We investigate the existence of the AR
in the neural tube of birds and mammals. We have assessed the
expression of the AR's mRNA in cerebral vesicles of chicken
and mouse embryos of stages near after the closure of the neural
tube (stages 13 and 18 HH for chicken and E9.5 for mice). Using
immunohistochemical techniques we observed nuclear staining
for AR protein in the neural tube (including cerebral vesicles) the
notochord, the dermomyotome, and the mesonephros. The
distribution of the positive cells for AR's protein followed the
same pattern in both species. Some of the questions that arise are
about the beginning of the expression of the AR, its role during
these stages of development and its pathways of activation, since
some interactions has been outlined between the AR and β-
catenin, a transcription factor of the Wnt pathway.
This work is supported by Universidad Nacional Autónoma
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BMP family members (BMP2, 5, 7) and their antagonists
(CHORDIN, NOGGIN) are expressed in the roof plate (RP) and
floor plate (rFP) of the developing chick midbrain. To under-
stand the role of BMP signaling in midbrain patterning, we
electroporated the BMP antagonist NOGGIN. The attenuation
of BMP signaling resulted in a dramatic reduction of overall
midbrain size. This was accompanied by a disproportionate loss
of dorsal cell types including dorsal midbrain marker PAX7,
neural crest marker ZIC1 and RP markers (LMX1, WNT1).
Interestingly, NOGGIN electroporations targeted to the rFP
resulted in an expansion of medial regions of the rFP at the
expense of lateral regions. In addition, the ventral midline
displayed a “notched” or deeply concave appearance rather than
a “flat” appearance displayed by the ventral midlines of EGFP-
electroporated controls. Changes in cell-shape were also noted
at the ventral midline following NOGGIN electroporations.
Surprisingly, the loss of lateral rFP and the expansion of medial
rFP did not cause significant alterations in the specification of
midbrain cell-fates. We conclude that dorsally expressed BMPs
(RP) have a role in dorsal cell-fate specification; however, the
role of ventrally expressed BMPs is more complex. Ventrally,
BMP signaling appears to be required for differential patterning
of subregions of the rFP and shaping of the neural tube, but not
in specifying ventral midbrain fates. Finally, BMP signaling
appears to be a regulator of midbrain size.
doi:10.1016/j.ydbio.2007.03.246
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Regulatory factor X (RFX) homologs in invertebrates are
important for ciliated sensory neuron differentiation and deve-
lopment but no similar function has been associated with the
mammalian RFX genes. Using an ENU-induced genetic scre-
ening strategy we have generated a mouse line with a point
mutation in the dimerization domain of the winged-helix trans-
cription factor, RFX4, which renders themutantRFX4L298P pro-
tein functionally null. During early embryogenesis, Rfx4 is
expressed throughout the spinal cord. RFX4L298P mutants fail to
form the floorplate, suggesting defects in Shh signaling. Rfx4 is
also expressed in the dorsal telencephalon. Using a panel of
cortical–subcortical markers revealed a dorsal shift in cortical
and subcortical tissues and loss of pallial–subpallial boundary.
In attempts to understand the mechanism by which RFX4
regulates development of the CNS, direct targets of RFX4
were identified by chromatin immunoprecipitation–microarray
(ChIP-chip) and microarray techniques. One potential target
identified was IFT172, an intraflagellar transport protein neces-
sary for primary cilia formation and function, and for Shh sig-
naling/Gli3 repressor activity. Downregulation of IFT172 in
RFX4L298P mutants was confirmed by in situ hybridization and
overlapped with defects in cilia formation in the developing
telencephalon and spinal cord. These data indicate that RFX4
regulates ciliogenesis and dorsoventral patterning of the central
nervous system.
doi:10.1016/j.ydbio.2007.03.247
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Induction and regionalization of the vertebrate central ner-
vous system is a dynamic process requiring the coordinated
action of many genes. The most anterior division, the telen-
cephalon, is further divided into the dorsal pallium, which will
form the cerebral cortex, and the ventral subpallium, which
predominantly gives rise to subcortical nuclei. Previous loss of
function studies involving the gene Six3 have shown a defi-
ciency of the entire telencephalon implying an early role in
telencephalon formation. As Six3 continues to be expressed in
developing forebrain, it may have additional roles. The genome
of the zebrafish, Danio rerio, harbors three homologous and
partially redundant Six3-related genes: six3a, six3b and six7.
Our loss of function studies using chemically induced mutations
and antisense oligonucleotides uncovered a previously unrec-
ognized role for Six3-related genes in the generation of
subpallial cell fates. Embryos deficient in six3b and six7 show
a reduction of ventral telencephalic markers with a concomitant
expansion of dorsal markers. Temporally controlled gain of
function experiments suggest that six3b plays an instructive role
in patterning ventral fates, and map this function to early somi-
togenesis. As ventral telencephalic fates are also known to re-
quire Hedgehog signaling, we are currently testing potential
interactions between Six3-related genes and this pathway. We
have found that six3b and the Hedgehog mediator smoothened
interact genetically to generate subpallial cell fates. We will
further test whether Hedgehog signaling acts in parallel or
upstream of Six3 to form the subpallium.
doi:10.1016/j.ydbio.2007.03.248
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Visual system formation in zebrafish requires the transcrip-
tion factor, midbrain homeobox 1 (mbx1), which controls the
early development of the tectum and retina. We cloned a paralog
of mbx1, called midbrain homeobox 2 (mbx2), and we demons-
trated that these two genes have distinct spatiotemporal expres-
sion, indicating that the paralogs may be differentially
regulated. Here, we employed a loss-of-function analysis to
study the role of the mbx genes in retinal and brain develop-
ment. Morpholino knockdown of either mbx1 or mbx2 resulted
in size reduction of the optic tecta, hindbrain and retina, while
simultaneous knockdown of both genes lead to an enhanced
phenotype, suggesting that these two genes are not completely
redundant in their function. Preliminary data from pulse BrdU-
labelling suggested that cell proliferation in those regions is
reduced in the double-morphants. Whole-mount in situ hybri-
dization showed that double-morphant embryos have reduced
expression of midbrain, hindbrain, and retinal markers, whereas
gene expression in the optic stalks is expanded. Reduced growth
of the brain and retina in early developmental stages may result
in abnormalities in subsequent axonal connectivity, which we
are currently investigating. Our findings reveal that mbx1 and
mbx2 regulate progenitor cell proliferation during early deve-
lopment, in particular within regions that are known to facilitate
visual and other sensory processing functions. Furthermore,
identifying a link between early regional brain growth and
neural circuit formation will provide novel insight into the
molecular basis of human neurodevelopmental disorders.
doi:10.1016/j.ydbio.2007.03.249
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Two defining characteristics of retinal determination (RD)
cascade members in Drosophila are the absence of retinal tissue
in loss-of-function mutants and the induction of eye formation in
forced expression assays. The latter feature provides a spec-
tacular opportunity to compare the molecular dynamics of tissue
specification during normal development with instances in
which tissue fates are redirected. The RD cascade is comprised
of the Pax6 homologs eyeless (ey) and twin of eyeless (toy), the
Pax6(5a) genes eyegone (eyg) and twin of eyegone (toe), the Six
family members sine oculis (so) and optix, a relative of the Ski/
Sno proto-oncogene dachshund (dac), the PTP eyes absent
(eya), the novel zinc finger protein teashirt (tsh) and the TALE
class homeobox homothorax (hth). The ability to induce ectopic
eyes is neither unequal nor unlimited among RD genes. As a step
towards understanding the rules of eye specification we ex-
pressed the RD genes in 220 developmental patterns and assayed
the ability of each gene to induce ectopic eyes. We demonstrate
that the cascade is more complicated than we currently envision
and that additional factors may regulate eye formation. In an
effort to increase the range of cell types that can be converted
into retinal tissue we have expressed various combinations of
eye specification genes during development. In several instances
simultaneous expression of multiple RD genes was sufficient to
induce eye development in locations that were resistant to the
effects of each individual gene. Excitingly, it appears that dif-
ferent subpopulations of developing tissues will adopt a retinal
cell fate in response to unique combinations of RD genes.
doi:10.1016/j.ydbio.2007.03.250
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